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Abstract
In organizations with lack of quality culture and limited management commitment to
quality improvement, a traditional top-down approach for designing ISO 9000 qual-
ity management systems may prove difficult.  An alternative design approach may be
to think of the organization as being in constant turbulence, and design the quality
management system to take advantage the unpredictability of the situation.  A story of
fifteen years of designing quality management systems is used to discuss design is-
sues, focusing on the theory of complex adaptive systems in terms of how quality
management people might combine a mixture or myopic attention to the behaviour of
the nearest manager while also maintaining a long-term vision towards the goals of
the international quality standards and excellence models.
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Introduction
The ISO 9001:2000 quality management systems requirements standard does not explain how to de-
sign quality management systems.  In principle, it should be possible to design a quality management
system (QMS) in all sorts of ways, as also seems evident from the number of books written about the
ISO 9001:2000 standards.  Hoyle (2006, pp. 62-63) compares the QMS design process with the proc-
ess of designing an air-conditioning system, stressing the importance of doing a proper requirement
analysis before designing and implementing.  Other writers use other metaphors and other sugges-
tions.  Deming (1986; 1992) insists on not giving design advise as there are no two equal organiza-
tions, and each organization has to find out for itself how to best implement quality management.
One point that most writers seem to agree upon is the importance of having management commit-
ment.  However, in my own 15 years of experience, getting management commitment has not always
been easy to get, and even when one gets management commitment, management suggestions may
not always be of the type that is needed for improving quality.  Some writers (e.g. Kelly, 1994) have
suggested that we may learn something from studying how nature builds complex systems.  A re-
search question I would like to address is how to grow and cultivate quality management systems by
use of complex adaptive systems (CAS) theory (Dooley, 1996; Axelrod & Cohen, 2000) as an alter-
native to the more well-known systems engineering approach.
In the next section I try to give an overview of the theory of QMS design from the perspective of sys-
tems theory and how CAS can be seen as an integrated part of conventional systems engineering.  In
the following section I then explain the methods I’ve used for trying to gain insights on how to use
CAS for QMS design.  The methods have consisted of reflecting upon two QMS development pro-Resilience as a goal for quality management systems design
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jects, supported by interviews with a group of ISO 9000 experts and interviews with a public sector
manager that was instrumental in one of the two projects, and the results are presented in the next
section.  In the final section I discuss the meaning of the results, summarising the understanding in
terms of an “opportunistic” and “short-sighted” approach to QMS design (i.e. the CAS approach) that
I believe may for some organizations produce more sustainable results than the results of a conven-
tional QMS design process.
Current knowledge on how to design quality management systems
As the aim of this research is to add refinements to the set of procedures explaining how to design
quality management systems for different types of organizations, the section starts by arguing that the
use of CAS for QMS design can be seen as a natural extension of earlier methods, rather than a revo-
lutionary new approach incompatible to previous ways of thinking.  Consequently, by seeing the phi-
losophical underpinnings of CAS design of quality management systems as equivalent to scientific
management, ideas and insights from various waves of quality management systems thinking can be
communicated between each wave.
Wave 1: Systematic management as opposed to “rules of the thumb”
“In the past the man has been first; in the future the system must be first”, Frederick W. Taylor writes
in the introduction to “The Principles of Scientific Management” (Taylor, 1911, p. ix), emphasizing
the need for understanding the organization as a total system to be analysed and mapped onto mathe-
matical models in order to optimise work flow for the benefit of both workers and management.  Her-
bert Simon (1996, pp. 169-172) discriminates between three waves of systems thinking, and describes
the focus on holism vs. reductionism as a major issue in the first wave of systems thinking.  Although
some systems thinkers have seen scientific management as a typical example of non-systemic think-
ing (e.g. Seddon, 2000), my impression is that this may be true in the way scientific management has
been implemented in practice in various organizations but not true of the approach in itself.  Taylor
appears to be very much concerned with the systems view of organizations (holistic view), describing
the organization in terms that would today perhaps be described as a (slightly reductionist) socio-
technical systems theory (e.g. Jackson, 2000).
Wave 2: Cybernetics and quality control
For Simon (1996, pp. 169, 172-174), the period during and shortly after the World War II gave a new
direction to systems thinking, exemplified through terms like “information”, “feedback”, “cybernet-
ics”, and “general systems”.  Although it may perhaps be possible to understand the aims and methods
of scientific management through language of cybernetics, Taylor and fellow contributors to the the-
ory of scientific management lived in a period of history prior to the development in statistics and en-
gineering mathematics that defined cybernetics, operations research and computers.   For people
working in the field of quality management during this period, quality control was illustrated through
cybernetics control diagrams (e.g. Juran, 1964) and the understanding of systems thinking in quality
management became a special case of operations research (e.g. Deming, 1986; 1994).  “Scientific
management” had become “management science”.Petter Øgland
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What in our present age may seem as one of the major challenges in applying these “second wave
systems thinking” concepts to quality management is the need for stability to make the quality man-
agement methods work.   According to Juran (1964), quality improvement is handled project-by-
project and in no other way.  In the view of Deming (1994) a process should never be changed (im-
proved) before it is shown through statistical process control that the process is statistically stable.  In
his “funnel experiments” (ibid., pp. 190-206), Deming illustrates the problem of trying to improve a
process that is not stable, trying to change a process without understanding its inherent statistical
variation, and how this is more likely to make process performance worse.
The current version of the ISO 9000 family of quality management systems standards and guidelines
(e.g. ISO, 2000) emphasises a system approach to management:
Identifying, understanding and managing interrelated processes as a system contributes
to the organization’s effectiveness and efficiency in achieving its objectives.
Commenting on how to interpret this statement, an ISO 9000 handbook, (Hoyle, 2006, pp. 30-31)
suggests the following:
A system is an ordered set of ideas, principles and theories or a chain of operations that
produce specific results.  To be a chain of operations, the operations need to work to-
gether in a regular relationship.   Taking a system approach to management means
managing the organization as a system of processes so that all the processes fit together,
the inputs and outputs are connected, resources feed the processes, performance is
monitored and sensors transmit information which cause changes in performance and
all parts work together to achieve the organization’s objectives.
This view of a system clearly implies a system is dynamic and not static.  The system is
not a random collection of elements, procedures and tasks but a set of interconnected
processes.  The systems approach recognizes that the behaviour of any part of a system
has some effect on the behaviour of the system as a whole.  Even if the individual proc-
esses are performing well, the system as a whole is not necessarily performing equally
well.  For example, assembling the best electronic components regardless of specifica-
tion may not result in a world-class computer or even one that will run, because the
components may not fit together.  It is the processes, and not the actions of any single
part of process that determines how well a system performs.   Systems developed to meet
the 1994 version of the standard were often based on a functional approach to manage-
ment, i.e. the systems were a collection of functions of departments – not processes.
In the view of Beckford (2002, p. 266), there are elements in the ISO 9000:2000 standard that resem-
ble Beer’s Viable System Model, but in general he sees a gap between what is generally considered
the body of knowledge in quality management theory and contemporary approaches to management
based on systems thinking.
Wave 3: Complexity and quality management
The way Simon (1996, pp. 169) interprets the more current burst of interest in systems and complex-
ity theory, popular terms are now  “chaos”, “adaptive systems”, “genetic algorithms”, and “cellular
automata”.  Much of the motivation for the more current burst is the growing need to understand andResilience as a goal for quality management systems design
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cope with some of the world’s large-scale systems; e.g. the environment and world-wide society
(ibid., p. 174).  In the case of quality management systems designed for global organizations, the cur-
rent focus in complexity theory might provide useful insights, and it might also provide insights for
developing design methods to compensate organisational turbulence or innovative design in unpre-
dictable environments, as suggested by Dooley et al (1995).
Although Beckford (2002) describes a panorama of systems thinking approaches for quality manage-
ment, he does not discuss complexity theory beyond using it as a motivation for Business Process Re-
engineering (BPR) by referring to discontinuity, studied in natural science, as contradictory to the as-
sumptions of stability underlying the cybernetics models.
Some of the classical illustrations of complex systems behaviour is the behaviour of bee hives and
bird flocks (e.g. Kelly, 1994), systems that may perhaps be better described as internally coordinated
than managed as such.  In fact, Dooley (1997) suggests that the learning aspects inherent in total
quality management theory could be used for creating loosely coupled self-managing systems.
Beckford restricting his interpretation of complexity only to function as motivation for BPR makes it
perhaps not surprising that he summarises his systems thinking approach to QMS design with the
following piece of conventional wisdom:
Management commitment is the single most critical issue in the pursuit of quality.
Without it, the programme will fail – as so many do.
As pointed out in the introduction and also elaborated upon in a previous paper dealing with the same
case study (Øgland, 2007), often it is not possible to get management commitment for quality man-
agement projects.  How is it possible to use CAS theory for QMS design in order to compensate for
management commitment?
The main motivation for the quality management design presented in the DNMI case study to be pre-
sented came from reading about Rodney Brooks’ robot design at MIT (Brooks, 2002; Kelly, 1994).
One of his guiding ideas has been to construct intelligent behaviour through a swarm of small robots
of limited intelligence.  If one could create a quality management system consisting of many inde-
pendently run and weakly coordinated quality control mechanisms, this might lead to an ecology of
quality management systems that as a sum would provide sufficient control and improvement for the
organization while not depending on one particular person or one particular system.
While Brooks’ robots were designed to do spatial explorations by wandering around in a more or less
random manner while also being slightly coordinated (Brooks & Flynn, 1989), a parallel approach for
doing quality management would be to have a swarm of “simple-minded scientists” making flow-
charts of work processes, measuring parameters and producing knowledge about the processes in
terms of constructing statistical tables and diagrams, similarly (in principle) to how Taylor organized
his data collection and analysis for understanding and improving task work (Taylor, 1911).  Just as in
Brooks’ design research on how to design algorithms for the robots to make them fit into a robot
population, for jointly performing a particular task, a challenge in carrying the method over to quality
control would be to make sure that each of the scientists is following similar types of procedures.
What is needed is a procedure design that helps the scientists (quality managers) control their own
work through the process of coordination with others.Petter Øgland
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Design knowledge conceptualised as design algorithms
One way of interpreting the “science” in scientific management is to interpret Taylor’s research pro-
gramme as that of developing procedures that prescribe the most cost-efficient way of carrying out
work in the same way as computer scientist may be searching for optimal algorithms for solving given
computer problems.
Referring to the second wave of quality systems thinking, the following design algorithm by Juran
(1993) is one of the better-known QMS design algorithms, often referred in QMS literature (e.g.
Hoyle, 2006, p. 35-36).
1.  Establish the goals (i.e. what it is you want to achieve)
2.  Identify who is impacted by these goals (i.e. the customers and other stakeholders)
3.  Determine the needs of these stakeholders relative to these goals and prioritize those for ac-
tion
4.  Develop products or services with features that respond to stakeholders’ needs
5.  Develop processes able to produce, promote and distribute the product features
6.  Establish process controls and transfer the plans to the operation forces
It could be mentioned that this sequence of steps fits both with Shewhart’s pioneering work on quality
control and improvement, “the Shewhart cycle” (Deming, 1986, p. 88), which is used as a basis for
the “plan-do-check-act” structure of the ISO 9001:2000 paragraphs.
Could it be that this Juran design algorithm (or a slight modification of the algorithm) could function
as the coordination and self-monitoring algorithm needed for a CAS of quality managers, similar to
the algorithms used by Rodney Brooks CAS of robots?
Materials and methods
In order to produce insights on how to use aspects of CAS theory for designing quality management
systems, data collection and analysis has been done in the following manner:
  Self-reflection using documents and memories from the QMS design project at DNMI
where a waterfall QMS design process failed (more or less) and was replaced with an
evolutionary action research (AR) approach.  The AR approach was based on CAS prin-
ciples, including the idea of the researcher investigating and improving his own research
processes.
  Self-reflection using documents and memories from the QMS design project at NTAX
where the design process was based on insights from the previous DNMI experience.
The design approach worked well for five years, but then collapsed due to internal poli-
tics.  One particular design feature that misfired was the attempt to do self-assessments
within the quality control community.  This particular failure came as a surprise.Resilience as a goal for quality management systems design
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  Interviewing a national elite of ISO 9000 quality management experts during the annual
QUALIS quality management conference of 2006, trying to capture their opinions on the
AR/CAS design idea of “improving the improvers” (“researching the researchers”).
  Interviewing the current NTAX quality manager, the people responsible for developing
methods and standards and the people who collaborate with external consultants on the
problem of making part of the organization compliant with the ISO 9001:2000 standard.
  Interviewing my current manager at NTAX, trying to understand the limits and possibili-
ties of a design science approach for rebuilding the quality management system that will
fit with the politics of the organization while at the same time using the complex adap-
tive systems approach for making the design resilient.
The development of the DNMI quality management system was an integrated part of the development
of the KLIBAS climate database (Øgland, 1995).  The design and development process (1991-1999)
resulted in 437 documents, most of them technical documentation of the system, some of them ad-
ministrative reports and some of them scientific publications as a result of the project being carried
out as action research  (AR) or design science research (DSR) although neither of those labels where
used.
In the case of the QUALIS conference, 18 experts were invited.  Before conducting interviews and
participating in discussions, a survey of six questions was conducted by email about a week before the
conference (with only the two first questions relevant for the purpose of this paper).  There were six
respondents (33%) although the questions were also used during the conference in order to collect
more data.
During the life time of the NTAX quality system (2000-2005), 106 quality management documents
were produced.  The documents consisted of assessment- and evaluation reports, monthly and annual
status reports and articles produced for the monthly NTAX magazine.   Many of the reports were
written according to academic conventions, as work was being carried out in the style of action re-
search based on the DNMI experience, but unlike the DNMI case none of the documents were pub-
lished in academic outlets.
The interviews and discussions with the NTAX people were mostly conducted in an informal manner,
often done by the water pool, cantina etc.  In the case of interviews with the current quality manager,
this has consisted of a long series of discussions on telephone and face to face, trying to understand
the differences in his approach, discussing how he was handling various challenges in a different
manner and trying to understand what were the benefits and challenges in the different ways of doing
quality management.  Interviews and discussions with top management (previous IT general director
and current IT general director, who were both functioning as the manager of the writer) were done in
a more formal and planned manner.
Although the aim of the research procedures have been to follow the standards and principles for
“doing action research in your own organization” (Coghlan & Brannick, 2001), the research design
has gradually turned towards “design research” (Simon 1996; Hevner et al, 2004; Øgland, 2007).Petter Øgland
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Results from case studies and interviews
The results from reflections and interviews are presented in a sequence of four perspectives, as ex-
plained in the methods section.
Perspective 1: The DNMI experience and initial QMS design at NTAX
The current quality management system used by the Climate Department of the Norwegian Meteoro-
logical Institute (DNMI) was developed as a socio-technical system as a part of the development of a
new climate database KLIBAS (Øgland, 1995).  Due to the complexity of the development task and
organizational turbulence, partly due to reorganization, the database system developed through the
top-down management driven project 1990-95 was not as successful as expected.  In fact, most of the
database  system  was  developed  in  an  uncoordinated  and  unplanned  manner  between  non-
collaborating programmers after the formal project was completed.  The writer of this paper, being the
designer (and implementer) of the quality management aspects of the system, was puzzled by the ap-
parent failure of the highly structured and management-driven development method and the rapid
success of the make-up-as-you-go-along approach, but accidentally discovering a popular book on
complexity theory (Kelly, 1994) gave some insights (Øgland, 2000).
Having spent seven years developing quality control methods for weather observations seemed like
good motivation for developing a quality management system for the IT function of presumably
equally complex knowledge domain of the national tax system (Norwegian Tax Administration,
NTAX).  Based on the DNMI experience of the insufficiency of a management driven waterfall pro-
ject that would perhaps take another seven years before it started to produce results, the starting point
this time was to conceptualize the organization as a garden and then start cultivating whatever prac-
tises people were following within the organization, encourage what seemed to be working and was
compliant with ISO 9001 requirements and ignore practices that did not fit into this picture.
Designing quality management as communicative rationality
In order to help build quality awareness and quality culture, the design idea was to put focus on areas
in the organization where there was a general management focus, and/or where it would be easy to
include measurements, build feedback routines and generate continuous improvement.  Another idea
was to “go with the flow” in terms of not trying to invent or introduce new ideas, but rather focus on
what quality control mechanisms were already in existence and then add measurements to these.  This
approach would fit with the requirements in chapter 8 of the ISO 9001:2000 standard, and by focusing
on the measurements aspects of ISO 9001 it seemed as if the quality management system would de-
velop more or less by itself, not following any particular goals or timelines beyond regular assess-
ments against various relevant quality management standards.
The first successful control routine to emerge from this approach, after seeding several attempts that
did not catch on, was a control routine to make sure that software was developed according to com-
mon standards (Øgland, 2007).  After having established a routine that addressed quality control on
the factory floor, the next idea was to use the dynamics of “positive feedback” in terms of adding
features to this successful mechanism that would make aspects of the quality control system climb up
the organization to meet with top management.  As top management involvement mainly consisted of
providing signatures for critical productions, the approach was to start a series of quality audits thatResilience as a goal for quality management systems design
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would produce a document that included software evaluation and other types of evaluations that could
be presented to top management as part of decision documentation for giving the signature for pro-
duction.  By presenting and formulating the quality controls in a given manner, it was possible to see
the process as a part of “management review” of the quality system, as defined in chapter 5 of the ISO
9001:2000 standard.
The next step was to involve the Ministry of Finance and the National Audit as part of the quality
management system, without asking or discussing, but simply by looking at what the organization
was doing and how exchange of data could be monitored and used as a part of the ever-growing qual-
ity management system.
Despite the fact that this quality management system design process was more or less completely “out
of control” (i.e. evolving in an opportunistic rather than planned manner), it was remarkably efficient
in establishing quality control methods to meet with the international standards and it also caused dis-
cussion and debate.  The quality manager (author of this paper) spent much time being the centre of
controversy when measurements and controls sometimes did not fit with hidden political agendas of
the organization.  After five years of successful quality management, the quality manager made some
political mistakes and was consequently moved into another department.
Observations and reflections
Reflecting on the problems of the design approach used during the period 2000-2005, it seems that
viewing the quality management system through the lens of socio-technical systems theory perhaps
made latent political conflicts less visible.  In his criticism of systems thinking, Lilienfeld (1978) sees
the systems approach as an ideology that fits with how scientists and engineers like to see the world,
i.e. the “hard systems” approach.  By a “soft systems” approach (Checkland, 1981), i.e. trying to con-
ceptualize the system as seen by the projects people, perhaps a conflict could have been avoided or at
least developed in another direction.
Being in the position of still wanting to establish the NTAX quality management systems along simi-
lar lines that made the 2000-2005 design approach successful, but now being a researcher rather than
a manager, the preliminary insight seems to be that the researcher should be explicitly aware of his
position within the organization (“your boss is your most important customer”) and then negotiate
between the perspective of what will make your boss look good (giving him more power) and what
will make the organization less hierarchic and work like a self-managed team (eliminating the need
for management).
Perspective 2: Using experience from DNMI to do QMS design at NTAX
When developing quality control software for DNMI, each piece of software could be scheduled to be
run independently, either event driven (somebody pushing a button or the program starting due to
some other specified change in status) or time driven (each day, each week, each month etc).  As each
programme was designed to handle only a small piece of the information flow to be controlled, the
system worked, in principle at least, similarly to the logic of Rodney Brooks’ population of robots
(Øgland, 2000).
While it is conceptually not difficult to think of an organization and its information infrastructure as a
complex adaptive system (Axelrod & Cohen, 2000), how to turn this conception into operational real-Petter Øgland
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ity in the same way that had been done with the computer programs remained unclear.  Various at-
tempts were done in order to teach people the principles of ISO 9000, asking managers to define
measurements, teaching statistical quality control to staff etc., but with limited success.  The only way
to get the workers to pay attention to quality control routines was by helping them in doing and ana-
lysing measurements, using the principle of “what gets measured gets done” as a deliberate part of the
quality system design (Øgland, 2008) and otherwise document and distribute documents on a wide
scale to create an illusion of management commitment to quality in order to make the workers fo-
cused (Øgland, 2007).
One of the key elements of quality control was the top management signature for starting critical pro-
duction.  As mentioned above, conducting quality audits along the development cycle and hand in the
results as an appendix to the production signature sheet was a good time for giving management in-
formation of how each of the production systems were improving in terms of keeping up to date on
documentation, having the right level of system testing, analysing statistical trends in production from
previous years etc.  Presenting quality control information in this manner resulted in feedback from
management (“management commitment”) that could be used for doing another cycle of quality
audits.
Nevertheless, although the quality management system gradually grew and matured by alternatingly
addressing quality improvement questions from the perspectives of various shareholders (the Ministry
of Finance, National Audit, the General Director of NTAX, etc) the whole system depended on one
individual as illustrated in figure 1.  By removing the central box in the figure, all the processes along
the periphery would be expected to more or less immediately stop as they are all driven by the princi-
ple of “what managers focus on, workers do” and “what gets measured gets done”.
Knowing that the quality system could easily collapse if somebody challenged the way the quality
manager (writer of this paper) was performing, it seemed like a good idea to try to enrol more people
in the organization who held a similar fascination with building self-managing quality control systems
or otherwise had a job that would make them benefit from the success of this type of system.
It thus became important for the quality manager to enrol in a national forum of quality control and
other external units that might prove useful for exchanging ISO 9000 and EFQM benchmark data  or
otherwise might prove useful for placing NTAX as a component within a larger national system of
quality control.  It was also important to expand the quality management unit by getting a few expert
quality control people in order to handle the continually growing amount of quality management
processes that needed attention.
Despite success in managing to enlarge the quality management unit and coordinate a larger part of
the organization working with quality control related issues, the difficult part was in making the qual-
ity control people perform numerical assessments and otherwise collect data and perform statistical
analysis.  Of course, one is not likely to win popularity contests by going about measuring people,
their products and processes, but measurements and statistical analysis is the name of the game when
it comes to quality control, and it is also a required element of quality standards such as ISO
9001:2000 and others.  Even though a quality organization was starting to emerge within the NTAX
organization, the quality assurance methods consisted mostly of “soft methods” that did not provide
any measurable results.Resilience as a goal for quality management systems design
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Figure 1 Topology for the NTAX quality management system
Inspired by Deming’s example of how to break down a bank into organizational units and define ob-
jectives to improve in each such unit, including the unit for “productivity and quality analysis”
(Deming, 1986, pp. 227-238), it seemed like a good idea to for the quality management unit to do
carry out self-assessments against ISO 9001 and various other standards that were being used in the
organization.  The quality manager believed not only would this contribute valuable experience in
how to interpret the standards and testing various audits and assessments on the group before going
into the field, but also that this approach might make the quality management people starting to talk
the same language so that everybody would understand more clearly what the expectations of the job
were.
However, rather than relieving tension, this kind of self-assessment resulted in escalating conflict.
Although the quality manager felt internal conflicts were a good thing as long as people respected
each other (causing tension to facilitate change), this internal conflict eventually resulted in the qual-
ity manager being reorganized and the quality management system quickly starting to collapse.
It was now declared by top management (suggested by the projects director) that NTAX should de-
velop a quality management system compliant with ISO 9001:2000 and other standards, the work
should be designed as a management driven project and it should follow a detailed plan for top-down
implementation, using reference groups, external consultants from an expert quality management con-
sultancy firm, and there should be regular evaluations carried out by top management.
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The new person being asked to accept the role of quality manager had been working as a part of the
group for a few years and had a very good background from science and engineering.  His approach
was different, but based on many years of industrial experience, and it was clear that he had no inten-
sion of doing the same political mistakes.  Having a practical and soft-spoken engineering approach,
during interviews he nevertheless explained that he had great difficulty in understanding organiza-
tional politics, feeling sidestepped in important issues related to the development of the quality man-
agement system, and generally feeling disconcerted.  In some of the later interviews, he explained that
he had more or less given up quality management altogether, rather focusing on project management
as this made him feel much more valuable in actually getting work done while also being more visible
in the organization.
Shortly before a large reorganization of NTAX was carried out in 2007, the ISO 9001:2000 project
was put more or less on ice as it turned out that the external consultants were too expensive, they did
not properly understand the dynamics of the organization, and top management got too busy with
other things than to continue monitoring the quality management project.
Perspective 3: Interviews and discussions with ISO 9000 experts
As the idea of “taking ones own medicine” in terms of applying ISO 9000 on the quality organization
as an isolated sub organization within NTAX seemed like a good idea at the time, the negative reac-
tion among fellow quality management experts within the organization was surprising.  In order to get
a better understanding of why this didn’t work out as expected, a survey was conducted among mem-
bers of the Norwegian association of certified ISO 9000 quality experts.
Although there were only six responses to the sample population of 30 experts, all but one of the re-
sponses were negative to the idea of these people applying ISO 9000 to their own consultancy com-
panies or quality functions within larger organizations.Resilience as a goal for quality management systems design
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Question Response
1. If I were a single-person consultancy service specialising in
quality management (e.g. giving courses in ISO 9001 or aiding
organizations in building ISO 9001 quality management sys-
tems, “quality management for hire” etc) should I then adjust
my consultancy management system to comply with the ISO
9001:2000 standard?  Why - why not?
0
1
2
3
4
5
6
Y
e
s
N
o
2. If I were a quality manager in a given organization (head of
the “quality department”), independent of any requirements
that might give for the organization as a whole, should I con-
sider my own department as a single unit and make the man-
agement system for this unit compliant with ISO 9001:2000?
Why – why not?
0
1
2
3
4
5
6
Y
e
s
N
o
Table 1 Results from the survey among ISO 9000 quality experts
The person who had something positive to say of applying ISO 9000 to his own organization (both as
a single-person consultant and in the case of the Quality Department) was responding in terms of ar-
guing pro/contra.  None of the respondents appeared to be clearly in favor of the suggestion, and most
of them were clearly against the idea.
The reason they were against applying ISO 9000 for themselves consisted of responses like (1) too
much paper work, (2) too much attention to the system brings attention away from the customer, (3)
more important to have all relevant information in the head that having things written down, (4)
“twenty five years of experience tells me that this is a bad idea”.
The only person seeing anything positive in the self-evaluation idea, said that ISO 9001:2000 may
force people to follow the routines and standards they have themselves developed, and in the case of
being an ISO 9000 consultant, being certified against the ISO 9001:2000 standard this might give
good publicity.  Concerning the second question, he answered that the Quality Department would be-
come competent on the ISO 9001:2000 standard, but he believed focusing too much on the standard
may lead to the Quality Department becoming isolated from the organization as a whole.
Perspective 4: Interviews and discussions with NTAX management
As quality manager, the writer was under administrative management of the head of the projects de-
partment, while there was a dotted line on the organizational chart and a work description that madePetter Øgland
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him report to the head of the IT department.  According to interviews with the external quality experts
who were investigating the possibility of certifying the IT function of NTAX to the ISO 9001:2000
standard, this arrangement with solid lines and dotted lines should be sufficient for certified compli-
ance with the standard.
Although this arrangement worked well for a long time, given the CAS approach to quality manage-
ment, it was not a sustainable solution. The only thing the quality manager needed from the IT direc-
tor was a proper understanding of his involvement in the quality control, i.e. the need for quality
audits and control before serious decisions that were taken on a regular basis, such as critical annual
production runs.   Interviews and discussions were carried out with the IT director from time to time,
and the IT directors charismatic leadership style (that had a tendency of occasionally intimidating
people) was useful for putting force behind quality audits and motivate improvement.  The IT director
also had a tendency for seeing the world in terms of systems, something that was quite useful for dis-
cussing emotional or political problems in an engineering-like manner.  Most of the time, however,
the IT director had to deal with issues that did not relate directly to quality, and “management com-
mitment” for quality management initiatives remained minimal.
Working with the project manager represented a different set of challenges.  Unlike the IT director,
who liked the idea of continuous improvement, for the project manager the world did not consist of
systems but of projects.  The quality manager could be of use if he could be of assistance for some
kind of quality assurance fire fighting in one of the projects, but the focus was on the action and the
deadlines.  Quality was a matter of “good enough”.  Although there were no problems in this relation-
ship, in retrospect it appears that the quality manager (writer) and the projects manager understood the
world under two completely different metaphors, and it was the projects manager that insisted on
having the quality manager removed from operational duty to become a researcher instead.
While a somewhat stressful situation at the time, this reorganization was an interesting move when
viewed in retrospect.  While no longer a quality manager, the writer turned organizational researcher
in the staff of the IT director, thus being able to work under a person who shared a systems perspec-
tive on the world in general.  The challenge now was to reframe the earlier 15 years of quality man-
agement engineering into the perspective of action research and/or design research.
In 2007, NTAX was reorganized, and it was decided that the IT department should no longer exist in
its current shape.  The IT director was reorganized to become a representative of OECD in Paris, and
the project manager became the new IT director.  The writer was consequently reorganized to report
to the new IT director, but with his new organizational responsibilities, interviews and discussions
with the new IT director indicated a new way of thinking that was clearly much more systems-like.
As the new IT director now had to live with the responsibilities of his former projects – and not only
ship and deliver – his new way of thinking about the organization seemed to fit with the new respon-
sibilities.  From the present perspective, this seems like very good soil for starting a new quality man-
agement systems design, a design based on evolutionary CAS development methods rather than the
waterfall project methods that had previously failed.
In recent interviews, the new IT director emphasizes issues such as:
  NTAX need to reduce costs, even though the latest IT projects have produced costly so-
lutions that eats a fair amount of the annual budgetsResilience as a goal for quality management systems design
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  Too much of the production is manually driven, and should be automated to reduce er-
rors and costs
  There is need for more improvement of test routines to prevent costly errors in produc-
tion
  While the earlier organization was a sequence of silos with little communication between
them, the current organization is becoming more like layers of tilted silos with little
communication between management levels.
  Present IT models, such as IS Lite, the Y model and quality management framework
such as ITIL have so far been costly and less successful than anticipated
  The quality management system should to a greater extent be linked with the part of the
NTAX management system that communicates directly with the Ministry of Finance
  The quality management system should be coordinated with the risk management
method developed and implemented by the internal audit
  There should be a gradual change from reactive quality control to proactive quality as-
surance
  The definition and implementation of Service Level Agreements (SLA) should be an im-
portant area of investigation for quality management
  There should be a focus on investigating process improvement and quality management
efforts that were started prior to reorganization but where there seems to be less focus
now
Discussion
As the DNMI case is already discussed as a part of the motivation and explanation of how the QMS
design for the NTAX case came about, the focus of the discussion in this section is the NTAX case,
using some of the systems concepts in order to give insights on how CAS theory can be used for de-
signing quality management systems in a setting where it does not seem very likely that the traditional
systems engineering approach will be an instant success.
The goal of the system
In a systems definition inspired by Ackoff, Deming says that a system must have a goal (Deming,
1994, p. 50):
A system must have an aim.  Without an aim, there is no system.  The aim of the system
must be clear to everyone in the system.  The aim must include plans for the future.  The
aim is a value judgement.
As mentioned in the part of the results related to interviews and discussions with NTAX management,
especially the head of the IT department had some very clear visions of the organization as a comput-
erized system, but to which extent the IT department understood itself as a part of a larger system wasPetter Øgland
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unclear.  When the writer tried quoting the NTAX slogan “pliktig skatt på riktig måte“1 or presenting
statistical trends related to cost efficiency (annual national tax income divided by NTAX administra-
tive expenses), he was made indirectly clear that this was not the goal of the IT department.
Although never made quite clear what the proper goal was, interviews with the new IT director indi-
cates a more systemic conceptualization of the organization where the general aim of the system is to
carry out the formally given responsibility of NTAX in a cost efficient manner and keep the Ministry
of Finance happy.
When Deming talks about a system with an aim in the quote above, he is describing the organization
as a system as seen from the viewpoint of the top manager.  When designing a quality management
system based on the assumption that there is one and only one clearly defined overall aim of the sys-
tem, this assumption is indirectly challenged in the conversation with the IT director.  In the language
of Checkland (1981), one might say that the point of perspective (Weltanschauung) of the IT director
makes him see NTAX as a different system than how the NTAX general director is seeing it.
When interviewing the quality experts about using ISO 9001:2000 not only for the total organization
but also organizational units, the experts suspected that such an approach might lead to each unit be-
ing preoccupied with their own quality management systems and not pay proper attention to the orga-
nization as a whole.  Interpreting this feedback in the language of Checkland might read as the pursuit
of different goals by different stakeholders whose Weltanschauung differ may result in what would be
termed ‘sub optimality’ in General Systems Theory (GST) as used by Deming and others.
Nevertheless, as pointed out by Kelly (1994) when interviewing complexity researchers in Santa Fe,
bee hives, ant colonies and flocks of birds seem to be able to guide for simple goals such as finding
food and surviving although each and every individual of such populations do not necessarily have to
have more than a general understanding of the common goal and then coordinate his behavior ac-
cording to the local environment and nearest neighbors.
Reflecting upon fifteen years of observing success and failure in the design of quality management
systems, my impression is that Beckford (2002) is far too modest when he sees the main application
of complexity theory to be in that of Business Process Re-engineering.  As mentioned in the com-
ments to Simon’s evolution of systems theory in three waves of focus and development (Simon, 1996,
chapter 7), the current focus on chaos and complexity represents a far more radical break with earlier
applications of systems thinking in organizational theory.  Contrary to Beckford’s belief that quality
management will never get anywhere without management commitment, another interpretation of
CAS for quality management design would perhaps be along the lines of “managing without man-
agement” (Koch & Goddon, 1996).
Design principles
My first experiments with complexity principles were based on the ‘laws of God’ (Kelly, 1994, pp.
468-472).
                                                                          
1 “Right taxes in a right manner”Resilience as a goal for quality management systems design
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  Distribute being
  Control from the bottom up
  Cultivate increasing returns
  Grow by chunking
  Maximize the fringes
  Honour your errors
  Pursue no optima; have multiple goals
  Seek persistent disequilibrium
  Change changes itself
Although there are other lists and other ways of presenting CAS design principles (e.g. Axelrod &
Cohen, 2000), this list of principles worked as a good starting point for the quality management de-
sign research within the problem domain of meteorological observations (Øgland, 2000) and it has
remained focus in the design study at NTAX reported in this paper.
One of the first issues addressed in the NTAX case, and an issue that was not properly handled in the
design, was the first point on the list; distribute being.  The general idea was to make the quality man-
agement system function according to the logic of a flock of birds, where each bird only has to con-
centrate locally, while the pattern of the flock emerges “by itself”.  Rather than introducing a quality
management system top-down, something that normally requires strong top management support, the
complexity quality design focused on trying to establish many different quality management mecha-
nisms that were slightly coordinated.  Internal benchmarking was the mechanism for coordination, or
part of the coordination.  The fact that control, measurements and benchmarking sometimes stirred up
emotions caused no worry, as that would simply correspond with “maximize the fringes” and “seek
persistent disequilibrium” on the list.
Control from the bottom up
A design aspect that caused problems was the idea to try to make the quality management system self-
referential or “autopoietic” through the mechanism of making twofold use of certain quality standards
and methods.  The ISO 9001:2000 standard was used both for evaluating the organization and for
making self-assessments within the group of quality management people.   The aim of the ISO
9001:2000 quality standard is to improve management systems, but the explicit aim of improving per-
formance was not much of an issue neither among the quality people at NTAX nor among the quality
experts interviewed at the QUALIS conference.   They responded to ISO 9001:2000 as a tool for
regulation, and although they might believe that it could help the organization as a whole to improve,
they did not want to apply ISO 9001:2000 on themselves.
Looking at the history of quality management, Taylor and other contributors to the theory of scientific
management were no strangers to applying their efficiency methods on themselves, and Deming also
used examples from his own life in order to illustrate aspects of statistical quality control.  From this
perspective, the asymmetry between what certain quality consultants teach others and practice in their
own lives is, as such, not in compliance with the lifestyles of many of the originators of these meth-
ods.  In fact, there have been written books about how quality managers and others can apply qualityPetter Øgland
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management methods for improving personal quality and productivity (e.g. Roberts & Sergesketter,
1993).
As explained earlier, one of the reasons for wanting quality control personell to apply formal quality
control and process improvement on themselves, was that these formal mechanisms could then func-
tion as coordination devices in the shape of “schema” (Dooley, 1996).  As pointed out by Dooley et
al. (1995), the CAS approach requires not only process improvement algorithms similar to the Juran
design algorithm described above, but there should be several such algorithms running in parallel,
making sure that the QMS follows the CAS principle of “pursue no optima; have multiple goals”.
CAS and ISO 9000
When reading the ISO 9001:2000 standard itself, and also the comments on the systems aspects of the
standard as mentioned in the handbook by Hoyle in the theory section above, there does not seem to
be anything principally wrong of thinking about complex adaptive systems rather than, say, cyber-
netic systems when interpreting this.  In fact, a way of building an ISO 9001:2000 compliant quality
management system for the whole organization may follow the path of looking individually at differ-
ent organizational units, making these comply with the ISO requirements, use the ISO 9004:2000 as-
sessment model for internal benchmarking among units in order to facilitate discussion, learning and
exchange of best practices.  Looking at this non-centralized, improvisational and internally coordi-
nated method, the internal logic of the method is the same as the logic used by Rodney Brooks’
groups of robots.
Much of this is a reiteration of the quality management system design already in use and discussed
above.  A failure in the current design that needs to be fixed is the organization of the quality man-
ager.  Although it was externally verified that dotted lines on the organizational chart would fit with
the requirements of the quality management standard, some of the insights provided through the in-
terviews was that people may have a tendency for using different metaphors depending on what jobs
they are destined to perform.  Being responsible for projects being on track and delivering on time,
according to budget and with acceptable quality may require a very different way of understanding
the universe than someone at the receiving end of what the project is producing.
When the writer was functioning in the role as quality manager, he ignored this conflict of interests as
his interest was in quality management and not project management.  When interviewing the current
quality manager, however, he has chosen to flow with the current and do project management rather
than quality management as long as he is a member of the project management unit.  The general rule
of survival in organizations still seems to be that “your boss is your most important customer”, so
whoever the quality manager is reporting to within the organization, that person will directly or indi-
rectly define some of starting points for seeding self-managing quality management systems.
Building resilience
As illustrated in this paper, organizations may be in constant turbulence, and introducing quality man-
agement systems may even add more turbulence even though the aim of such systems is to make
work flow smoother and less faulty.  However, rather than trying to fight the nature of organizations
by expecting management to show more quality commitment or expect quality awareness culture to
emerge, the theory of complex adaptive systems (CAS) provides insights for quality management thatResilience as a goal for quality management systems design
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aim to survive organizational instabilities such as reorganizations, change of personnel and technol-
ogy, internal conflicts and politics.  A quality management system based on CAS principles may, as
indicated in this case study, contribute to a quality management system that may appear chaotic in
design and development path, but that nevertheless gradually converges to comply with conventional
quality management standards such as ISO 9001:2000.
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